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Background: Coronary computed tomography angiography (CCTA) has determined coronary artery stenosis solely by visual plaque assessment, 
which is still challenging in calcified or complex lesions. We investigated whether transluminal radiological attenuation gradient across lesion 
augments detection of significant coronary artery stenosis by CCTA.
Methods: From 64-slice detector CCTA in 126 patients (age 61±12 years) with obstructive coronary arteries, luminal attenuation and cross-
sectional area of 370 major coronary arteries were evaluated using a total of 7,263 intervals of 5-mm length each. Transluminal attenuation 
gradient (TAG) was defined as the coefficient of linear regression between luminal attenuation (Hounsfield Unit, HU) and axial length (mm). TAG was 
compared to the stenosis evaluated by CCTA and also by invasive coronary angiography (CAG) per vessel basis.
Results: TAG decreased consistently and significantly according to the severity of stenosis scored as insignificant (0-49%), moderate (50-69%), 
severe (70-99%), total occlusion (100%) by CAG as well as by CCTA (p<0.0001 by ANOVA and Jonckheere-Terpstra). TAG was also related to coronary 
flow velocity evaluated by TIMI grade and TIMI frame count (p<0.0001 by ANOVA and Jonckheere-Terpstra). The diagnostic performance of CCTA could 
increase after addition of TAG (c-statistic= 0.932±0.012 versus 0.951±0.010, p=0.001), which was also consistent in calcified plaque subgroup 
(N=127, c-statistic=0.825±0.035 versus 0.880±0.030, p<0.0001).
Conclusions: Transluminal attenuation gradient (TAG) is a novel method that can augment evaluation of the coronary artery stenosis by CCTA. TAG 
is potentially valuable to overcome the limitation of CCTA and discern coronary artery patency in cases of severe calcification or complex lesions.
